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.l “n Project Title: CCN CHILLED WATER
SYSTEM OPTIMIZATION MASTER PLAN
Holmes & Narver| Rayihizon
Project ID #100256

STRUCTURAL

DESIGN CALCULATION SHEET Task Order #05 3
%c%
Calculation No.
3442.053. SCAL.007 PERFORMED BY : W 10/16/01
DAVID APPLE

Rev. No. A CHECKED BY: "\ Wéw 10/16/01

Calculation Title: LDCC & CCF | M WEEKS

FLOOR MOUNTED PIPE

SUPPORT

INTRODUCTION

Purpose Provide calculations and details for a floor mounted pipe support.

Scope Design a floor mounted pipe support, for up to a 20 LF of 10" diameter
Sch. 40 steel pipe with 1-1/2" insulation, and one butterfly valve, at a
maximum height of 14'-0" AFF (above finished floor).

DESIGN BASIS

Design Inputs The LDCC and CCF facilities are each considered a Performance
Category (PC) 1 facility. Pipe and associated component weights
provided by Mechanical Engineer and from manufacturers printed
information.

Criteria LANL Facility Engineering Manual, Chapter 5 (Ref. 1)

LANL Specification Section 13085, Seismic Protection (Ref. 2)

Assumptions The LDCC and CCF floor concrete strength, f'c, is at least 3000 psi. |
Pipe saddle and insulation shield will provide for adequate pipe
movement for this application.

' (1) LANL Facility Engineering Manual, Chapter 5

REFERENCES (2) LANL Specification Section 13085, Seismic Protection
(3) ASCE 7-98
(4) AISC Manual of Steel Construction, Sth Edition
(5) 1IBC 2000
(6) DOE-STD-1020-94

METHODS Hand calculations were used to prepare these calculations.

RESULTS AND Design calculations and details have been provided to support the piping

CONCLUSIONS at locations specified for this project.

EP 3.3-2F July 2000
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sect. C-C2] FRAME STABILITY [/ 5135

the top of the column. On the other hand, the restraining influence of founda-
tions, even where these footings are designed only for vertical load, can be
very substantial in the case of flat-ended column base details with ordinary an-
‘chorage (Galambos, 1960). For this condition, a design K-value of 1.5 would
generally be conservative in Case f.

While in some cases the existence of masonry walls provides enough lateral
support for their building frames to control lateral deflection, the increasing
use of light curtain wall construction and wide column spacing for high-rise
structures not provided with a positive system of diagonal bracing can create
a situation where only the bending stiffness of the frame itself provides this
support.

Table C-C2.1

(a) )

o~
2

(d) (e)
1

~
L

i g i

Buckled shape of column
is shown by dashed line

Theoretical K value

Recommended design
value when ideal condi-
tions are approximated

0.80 1.2 1.0 2.10 2.0

0 .65
f Rotation fixed and translation fixed
End condition code 4\; Rotat?on free and translation fixed
m Rotation fixed and translation free

Rotation free and translation free
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Figure C-C2.1
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JEF. [Chap. §

Required Weld
Strength LevelPe

“Matching” weld metal shall
be used.

Weld metal with a strength
level equal to or less than
“matching” weld metal is
permitted.

Weld metal with a strength
level equal to or less than
“matching” weld metal is
permitted.

Weld metal with a strength
level equal to or less than
“matching” weld metal is
permitted.

Weld metal with a strength
level equal to or less than
“matching” weld metal is

| permitted.

netal will be permitted.
‘oove welded joints. )
omponent elements of bu!lt-UP
{ without regard to the tensile o
e welds.
rough G. Also see Commentay

/

sect. J3] BOLTS, THREADED PARTS AND RIVETS / 2 5-71
J3. BOLTS, THREADED PARTS AND RIVETS
High-strength Bolts

Except as otherwise provided in this Specification, use of high-strength bolts
shall conform to the provisions of the Specification for Structural Joints Using
ASTM A325 or A490 Bolts approved by the Research Council on Structural
Connections of the Engineering Foundation (RCSC).

1.

If required to be tightened to more than 50% of their minimum specified ten-
sile strength, ASTM A449 bolts in tension and bearing-type shear connections
shall have an ASTM F436 hardened washer installed under the bolt head, and
the nuts shall meet the requirements of ASTM A563.

Size and Use of Holes

a.

The maximum sizes of holes for bolts are given in Table J3.1, except that

larger holes, required for tolerance on location of anchor bolts in concrete
foundations, are permitted in column base details.

. Standard holes shall be provided in member-to-member connections, unless

oversized, short-slotted or long-slotted holes in bolted connections are ap-
proved by the designer. Finger shims up to % in. may be introduced into
slip-critical connections designed on the basis of standard holes without re-
ducing the allowable shear stress of the fastener.

- Oversized holes are permitted in any or all plies of slip-critical connections,

but they shall not be used in bearing-type connections. Hardened washers
shall be installed over oversized holes in an outer ply.

- Short-slotted holes are permitted in any or all plies of slip-critical or bearing-

type connections. The slots are permitted without regard to direction of
loading in slip-critical connections, but the length shall be normal to the di-
rection of the load in bearing-type connections. Washers shall be installed

over short-slotted holes in an outer ply; when high-strength bolts are used,
such washers shall be hardened.

. Long-slotted holes are permitted in only one of the connected parts of either

a slip-critical or bearing-type connection at an individual faying surface.
Long-slotted holes are permitted without regard to direction of loading in
slip-critical connections, but shall be normal to the direction of load in
bearing-type connections. Where long-slotted holes are used in an outer
ply, plate washers or a continuous bar with standard holes, having a size suf-

TABLE J3.1
Nominal Hole Dimensions
Bolt Hole Dimensions /
Dia. Standard Oversize Short-siot Long-slot
(Dia.) (Dia.) (Width x length) (Width x length)
—s1s %6 % %6 x  Wie Y6 x 1Ya
% e 2T Ve X Vs e X 1%e
¥ 1346 %6 e X 1 ¥ie X 178
s %46 1146 1546 x 1Y 1846 X 2%
1 1V4e 14 1Y1e x 1%g 1Vie x 2Vs
=1Vs d+ Yie d+%e | (d+ Vie) x (d + %) | (d+ Vie) x (2.5 X d)

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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adjustable pipe saddle support
fig. 264

SIZE RANGE: 2% through 36 inch pipe.

MATERIAL: Cast iron saddle, locknut nipple and
special cast iron reducer, ¢ assembled.

FINISH: Black or galvanized.

SERVICES: Stanchion type support where vertical
adjustment of steel pipe is required.

APPROVALS: Complies with Federal Specification
WW-H-171E (Type 39) and Manufacturers Standardi-
zation Society SP-69 (Type 38).

INSTALLATION: Adjustment is obtained by turning the
locknut nipple. The lower end of the nipple is staked,
upsetting the threads to prevent separation of nipple
and coupling during adjustment.

FEATURES:

+ Vertical adjustment of approximately 4% inches.

* Saddle supports a broad range of pipe sizes.

ORDERING: Specify pipe size to be supported, figure
number, name. ’

FINISH: Black.

weights e dimensions (inches)

wgt (approx)

Ibs each .
pipe| com- [ saddlie E width
size| plete | only A B D min max C

2% 9.0 48 | 2% | 3% 1% 8 13 3
3 9.2 50| 2% | 3% 1% 8Y4 13% | 3
3% 94 52 | 2| 4 1% 814 13% | 3

4 15.0 76 | 3 4% 2V 9Va 14 3%

5 16.7 831 3 4% 2% | 10 14% | 3%

6 17.7 10.3 5% 2% | 10% 15% | 3%

8 202 12.8 6% 2% | 1% 16% | 3%
10 25.2 17.8 8% 2% | 13% 18Ys | 3%
12 290 | 216 9% | 2% | 15 19% | 3%
14 402 | 38.0 10%% | 3 16Va 20% | 4%
16 532 | 420 12% |3 17% 22Vs | 4%
18 70.8 | 51.0 13% | 3% | 19% 24 4%
20 |1048 | 85.0 15% | 3% | 21 25% | 6%
24 4137.0 { 1100 17'%6 | 4 23% 28Ya | 6%
30 }170.0 | 150.0 21%s | 4 27 31¥z | 6%
32 [181.0 | 161.1 2% |4 28Va 32% | 8%
36 |249.0 | 229.0 242 | 4 30Va 34% | 8%

& The special cast iron reducer may be furnished with a hex-shaped
smaller end.

DO DO DD AW WWW

Grinnell
shield pipe supports
rib-lok

shield
fig. 168

SIZE RANGE: For use with 2 through 6 inch pipe with
insulation thickness of %2, %, 1, 1%, or 2 inches.

MATERIAL: Carbon steel.

"FINISH: Galvanized.

SERVICE: To be used with fig. 65 or fig. 260 clevis.
Designed to prevent damage to insulation by hanger.
Ribs keep shield centered on hanger.

HOW TO SIZE: Refer to shield size selection table
below.

ORDERING: Specify size, figure number, name.

. weight
shield max 0.D. of (approx)
size # insulation stock sizes Ib each

1 2% 18ga. x 8 44

2 2% 18ga.x8 52

3 3% 18ga. x8 .63

4 4 18 ga. x8 71

5 4% 18ga. x 8 81

6 5 18ga. x8 .90

7 5% 18 ga.x 8 1.01

8 6% 18 ga.x8 1.20

9 7% 18ga. x 12 2.04

10 8% 18ga. x 12 2.29

11 9% - 18 ga. x 12 « 220

12 10% 18 ga. x 12 2.86
13 11% i8ga. x 12 3.2
14 12% 18 ga.x 12 3.5

shield size selection table
pipe insulation thickness (inches)

size Yo Ya 1 1% 2

Y2 1 1

Ya 1 1 2 4 6

1 1 2 3 5 7

1Va 2 3 3 6 7

1% 2 3 4 6 7

2 3 4 5 7 8

2% 4 5 6 7 8

3 5 6 7 8 9

32 8 9 10

4 8 9 10

5 9 10 11

6 10 11 12

8 12 13 14

For sizes of fig. 65 or fig. 260 clevis for use with shields outside of
insulation use table for fig. 167 on page ph-80.

ph-72




Grinnell

insulation shield

insulation protection shield

' weights e dimensions (inches)
fig. 167 : , ‘ R
shield wgt (approx) stock shield
size ibs each size length

X1A 54 18 Ga. 12

%ﬁ .69 13 ga. 12
L V2 S .84 1 a.
R/ 180° 3A .99 18 Ga.
J 4A 1.1 18 Ga.
6A 14 18 Ga.
7A 1.6 18 Ga.
8A 1.9 16 Ga:
9A 2.7 .16 Ga.
10A 3.1 “16 Ga.
9B 4.0 16 Ga.
103 46 12 ga.
. . . 11 5.1 16 Ga.
SIZE RANGE: For use with 2" through 24" pipe with 128 56 16 Ga.
insulation thicknesses of 12", 3", 1", 12" and 2". 13C 2102 - 14 Ga.
» 14C © 1t 14 Ga
MATERIAL: Carbon steel. 15C 12.3 14 Ga.

. : 16C 12.7 14 Ga.
FINISH: Galvanized. 176 136 14 Ga.
SERVICE: Recommended for outside of foam or fiber 18C 145 14 Ga.
glass insulation to preclude crushing of insulation with- e 22 12 Ga.
out breaking the vapor barrier. 21C 236 12 Ga.
APPROVALS: Complies with Federal Specification 22¢ 24.8 12 Ga.
WW-H-171E (Type 41) and Manufacturers Standardi- 24C 271 . 12 Ga.
zation Society SP-69 (Type 40). : 25C 28.3 12 Ga.

. ) ) . 26C 31.0 12 Ga.
HOW TO SIZE: Refer to “Shield Size Selection Table 27C 318 12 Ga.
below. 28C 33.0 12 Ga. 24

ORDERING: Specify size, figure number, name. Data
applicable to shields for thicker insulation or larger pipe
sizes is available upon request.

As actual foam or fiber glass insulation thicknesses
vary, verify that the radius of the selected shield is
suitable for the required application. Shields -are de-
signed for a maximum span of ten feet on four P.S.I.
compressive strength insulation. For compressive
strengths greater than four P.S.I,, spans may. be in-
creased proportionately up to maximum allowable for
steel pipe.

shield size selection table sizes of fig. 65 or fig. 260 clevis for use with

pipe insulation thickness (inches) shields outside of insulation
Size Y Y 1 1% 2 pipe insulation thickness (inches)

Yo 1AM 1A size Vo ¥a 1: 1% 2

Ya 1A 2A 3A 4A 6A s 2 2
1 1A 2A 3A 5A 7A Y 2 o1, | 3 3% 5
1Va 2A 3A 4A B6A 7A 1 2 214 3 4 5
1% 2A 3A 4A 6A 8A A 214 3 3 5 5
2 3A 4A BA 7A 8A 1% A 3 315 5 6
2 4A 5A 6A 8A 9A Py 3 31 4 5 6
3 5A 6A 7A 8A 9A 2% 3% 4 5 6 8
3% 8A 9A 10A 3 4 5 5 6 8
4 8A 9A 10A 3% 6 ) 8
5 9B 108 11B 4 6 8 8
6 10B 118 12B 5 8 8 10
8 12B 13C 14C 8 8 10 10
10 14C 15C 16C F) 0 1% 13
12 16C 17C 18C 10 12 14 16
14 waw aes 17C 18C 190 12 . .. 16 16 18
18 21C 22C 23C 16 18 20 20
20 wo | 23C | 240 | 25C 18 20

B For unarco foam specify X1A. 24

ph-73
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HSL (Bolt

Version)

Anchor | Minimum Average Ultimate Loads | Allowabie Working Loads
Bit dia | Length | Embedment in 4000 psi Concrete 4000 psi Concrete Qty
Iltem No Description (mm) {mm) | Depth (mm) | Tension (Ib) | Shear (Ib) | Tension (lb) | Shear (Ib) Box
00066573 HSL M 8/20 12 95 65 5870 8345 1680 2390 40
00066575 HSL M 8/40 12 115 65 5870 8345 1680 2390 40
00066576 | HSL M 10/20 15 107 75 8500 13220 2435 3790 20
00066578 | HSL M 10/40 15 127 75 8500 13220 2435 3790 20
00066592 | HSL M 12/25 18 120 80 11240 18900 3220 5420 20
00066593 | HSL M 12/50 18 145 80 11240 18900 3220 5420 20
00066594 |~ HSL M 16/25 24 148 105 20205 33640 5790 9645 10
00066595 | HSL M 16/50 24 173 105 20205 33640 5790 9645 10
00066596 | HSLM20/30 | 28 183 130 25500 45020 7310 12905 6
00066597 | HSL M 20/60 28 213 130 25500 45020 7310 12905 6
00260383 | HSL M 24/30 32 205 155 - 34390 62615 9860 17950 4
00260384 | HSL M 24/60 32 235 155 34390 62615 9860 17950 4
HSLB Torque Cap
Anchor | Minimum Average Ultimate Loads | Allowable Working Loads
Bit dia | Length | Embedment in 4000 psi Concrete 4000 psi Concrete Qty Stock
Item No Description (mm) (mm) | Depth (mm) | Tension (Ib) | Shear (Ib) | Tension (Ib) Shear (Ib) Box Status
00045706 | HSLB M 12/6 18 - 80 11240 18300 3220 5420 20 R
00067400 | HSLB M 12/25 18 120 80 11240 18900 3220 5420 20 -
00067401 | HSLB M 12/50 18 145 80 11240 18900 3220 5420 20 C
00045707 | HSLB M 16/6 24 - 80 20205 33640 5790 9654 10 C
00067402 | HSLB M 16/25 24 148 105 20205 33640 5790 9654 10 C
00067403 | HSLB M 16/50 24 173 105 20205 33640 5790 9654 10 C
00067404 | HSLB M 20/30 28 183 130 25500 45020 7310 12905 6 C
00067405 | HSLB M 20/60 28 213 130 25500 45020 7310 12905 6 C
00260385 | HSLB M 24/30 32 205 155 34390 62615 9860 17950 4 C
00260386 | HSLB M 24/60 32 235 155 34390 62615 9860 17950 4 C
- HSLG-N Stud Anchor
Anchor | Minimum Average Ultimate Loads | Allowable Working Loads
Bit dia | Length | Embedment in 4000 psi Concrete 4000 psi Concrete Qty Stock
Item No Description (mm) {mm) | Depth (mm) | Tension (Ib) | Shear (Ib) | Tension (Ib) Shear (ib) Box Status
00068411 HSLG-N 8/20 12 95 65 5870 6845 1680 1965 40 C
00068425 | HSLG-N 10/20 15 107 75 8500 10840 2435 3110 20 C
00063439 | HSLG-N 12/25 18 120 80 11240 15500 3220 4445 20 C
00068440 | HSLG-N12/50 18 145 80 11240 15500 3220 4445 20 C
00068452 | HSLG-N 16/25 24 148 - 105 20205 27585 5790 7910 10 R
00068453 | HSLG-N 16/50 24 173 105 20205 27585 5790 7910 10 C
00068465 | HSLG-N 20/30 28 183 130 25500 36915 7310 - 10585 6 C
00068467 | HSLG-N 20/60 28 213 130 25500 36915 7310 10585 6 C
HSLG-R Stainless Steel Stud Anchor
Anchor | Minimum Average Ultimate Loads | Allowable Working Loads
Bit dia | Length | Embedment in 4000 psi Concrete 4000 psi Concrete Qty Stock
Item No Description (mm) (mm) | Depth (mm) | Tension (Ib) | Shear (lb) | Tension (Ib) | Shear (Ib) Box Status
00067922 | HSLG-RM 10/20 | 15 107 75 8985 12410 2575 3560 20 C
00067924 | HSLG-R M 12/25 18 120 80 10835 18300 3105 5245 20 ¢
00067926 | HSLG-R M 16/25 24 148 105 19005 35320 5450 10125 10 C
00067928 | HSLG-R M 20/30 28 183 130 28520 50540 8175 14490 6 c
HSL-I Flush Anchor (Internally Threaded; 12mm Diameter)
Anchor | Minimum Average Ultimate Loads | Allowable Working Loads
Bit dia | Length | Embedment in 4000 psi Concrete 4000 psi Concrete Qty Stock
Item No Description (mm) (mm) | Depth (mm) | Tension (Ib) | Shear (Ib) | Tension (Ib) | Shear (ib) Box Status
00217174 | HSL-IM12TN 18 150 80 11240 ] 9450 3220 ; 2710 20 C
12mm Metric Flush Anchor with Torque Nut
TYPICAL DELIVERY TIMES
~ Product available from nearest DC, next day delivery.
R Product will be shipped from regional DC, allow 2-3 days for delivery.
C Product only stocked in Central Warehouse, allow 3-6 days for delivery.
B N1 | expertise. in every case. | Customer Service 1-800-879-8000 (M-F, 6:00 am — 8:00 pm CST) | www.us.hilti.com
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Anchoring Systems

=T

HSL Heavy Duty Sleeve Anchor 4.3-%
Carbon Steel HSL, HSLG, HSL-1 Metric Ultimate Loads in Concrete '# 7 '
Embedment 13.8 MPa 20.7 MPa 27.6 MPa 34,5 MPa 41,4 MPa
Anchor “"l;e o (2000 ps) (3000 psi) (4000 psi) (5000 ps) (6000 psi)
Diameter op -
mm (in.) Tension | Shear | Tension | Shear | Tension | Shear | Tension | Shear | Tension | Shear
KN(b) | kN(b) | kN(b) | kN(b) | kN(b) | kN(b) | kN(b) | kN(b) kN (b) | kN (b
M8 65 19.8 29.8 23.0 335 26.1 374 29.1 38.3 32.1 39.5
(2%/16) (4460) | (6700) | (5165) | (7520) | (6870) (8345) | (6545) | (8610) | (7220) | (8880)
M10 75 27.0 52.2 324 55.5 378 58.8 43.1 62.1 485 65.4
3) (6070) | (11745) | (7285) | (12480) | (8500) | (13220) | (8700) | (13960) | (10900) (14700)
Mi2 80 35.1 723 425 78.2 50.0 84.1 575 90.7 64.9 97.3
(3%16) (7880) | (16245) | (9560) | (17570) | (11240) | (18900) § (12920) | (20390) | (1 4600) | (218795)
M16 105 65.4 1252 716 1374 90.1 1496 | 1021 | 161.9 | 1144 | 1741
(/s (14700) | (28135) | (17450) | (30890) | (20205) | (33640) | (22960) | (36390) | (25710) (39140)
M20 130 91.6 1468 | 1025 | 1735 | 1134 | 2003 | 1244 | 2140 | 1355 227.1
(51/8) (20600) | (33000) | (23050) | (39010) | (25500) | (45020) | (27975) | (48110) | (30450) (51195)
M24 155 1045 | 2135 | 1288 | 2460 | 1530 | 2785 | 177.2 | 3060 | 2014 | 3335
(61/s) (23500) | (48000) | (28945) | (55310) | (34390) | (62615) | (39835) | (68790) | (45280) (74965)
Carbon Steel HSL, HSLG, HSL-I Metric Allowable Loads in Concrete 12
13.8 MPa 20.7 MPa 27.6 MPa 34.5 MPa 41.4 MPa
Embedment v - ] . . -
Anchor Depth (2000 psi) (3000 psi) (4000 psi) (5000 psi) (6000 psi)
Diameter -
mm (in.) Tension | Shear | Tension | Shear | Tension | Shear | Tension | Shear | Tension | She
KN(b) | kN(b) | kN(b) | kN(b) | kN(b) | kN(b) KN ({b) | kKN(b) | kN(b) | kN({b)
M8 65 5.7 85 6.6 9.6 75 10.6 8.3 11.0 9.2 11.3
(29/16) (1280) | (1920) | (1480) | (2155) | (1680) | (2390) (1875) | (2470) | (2070) | (2545)
M10 75 1.7 15.0 9.3 15.9 10.8 16.9 124 17.8 139 18.8
: 3 (1740) | (3365) | (2090) | (3580) | (2435 | (3790) (2780) | (4000) | (3125) | (4215
M12 80 10.1 20.7 122 224 143 244 16.5 26.0 186 219
(33/16) (2260) | (4655) | (2740) | (5040) | (3220) (5420) | (3700) | (5845) | (4185) | (6270)
Mi6 105 18.8 35.9 222 39.4 25.8 429 29.3 46.4 32.8 49.9
(4/g) (4215) | (8065) | (5000) | (8855) | (5790) | (9645) (6580) | (10430) | (7370) | (11220)
M20 130 263 | 421 | 204 | 407 | 325 | 574 | 357 | 613 | 388 | 653
(51/9) (5905) | (9460) | (6610) | (11180) | (7310) | (12905) (8020) | (13790) | (8730) | (14675)
M24 155 30.0 61.2 36.9 705 439 798 | 508 871.7 57.7 95.6
(61/s) (6735) | (13760) | (8300) | (15855) | (9860) | (17950) (11420) | (19720) | (12980) | (21490)
1. For HSL-G, reduce the tabulated shear loads by 18% to account for shear plane acting through the threaded rods vs. unthreaded bolt.
2. For HSL-, reduce the shear loads by 50%.
Note: Definition of Nomenclature
no letter — carbon steel Metric Thread size (mm): not hole diameter ~ Example: HSLG-RM12/25
R - stainless steel (see Specification Table on previous page) This is an HSL stud anchor.
N - slot at rod end . . The anchor material is type 316
HSLG-R M 12/25— Maximum fastened thickness (mm) Stainless Steel. The thread size is
HeavwyDuty ___— 12 mm and this anchor can
Expansion Anchor no letter — bolt attach up to a 256 mm thick plate.
B - torque cap
G - stud
| - Internally threaded, flush mounted
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